swered yes to, "Has a doctor ever diagnosed you with heart failure?" The World Health Organization criteria were used to classify the severity of hearing loss based on the pure-tone average (0.5-4.0 kHz) in the better ear. No hearing loss was 25 dB or less; mild, more than 25 but 40 dB or less; moderate, more than 40 but 60 dB or less; severe, more than 60 but 80 dB or less; and profound, more than 80 dB. Population projections were used to estimate the number of older adults with HF and hearing loss. 5 Multivariable logistic regression was used to estimate the association between HF and hearing loss. The study was approved by the National Center for Health Statistics institutional review board, and NHANES obtained written informed consent from all participants.
Results | Participants with HF were older, had more cardiovascular comorbidities, and had a higher burden of hearing loss compared with those without HF ( Table 1) . Overall, the prevalence of hearing loss among participants with HF was 74.4% and the prevalence of hearing loss among those without HF was 63.3% (difference, 11.1%; 95 CI%, 1.0%-20.8%). Extrapolating these estimates to the US population, 1.7 million older adults with HF currently have hearing loss and by 2020, 2.4 million will.
The association between HF and hearing loss was also examined ( Discussion | Overall, 75% of adults 70 years or older with HF have hearing loss. Although hearing loss was more common among adults with HF compared with those without it, HF was not independently associated with hearing loss after accounting for demographic and clinical characteristics. Future studies might examine potential correlates of hearing loss that we were unable to study, including ejection fraction and HF-specific medications like furosemide, which has ototoxic properties.
Notably, only 16.3% of participants with HF and hearing loss wore hearing aids, with the majority having moderate or greater hearing loss. Research suggests, however, that mild hearing loss also benefits from hearing aids. 6 Since patients with HF are frequently in noisy hospitals and clinics where they receive myriad instructions about disease management, it seems likely that untreated hearing loss could impair patientphysician communication and ultimately HF self-care. Our findings suggest that audiometric screening and treatment of hearing loss among older adults with HF is warranted, in addition to improved communication techniques for physicians. 
Diagnostic Accuracy of Parallel vs Perpendicular Orientation of the Tuning Fork in the Identification of Conductive Hearing Loss
One hundred sixty-two years after its description, the Rinne test continues to be widely used by primary care and specialist physicians to detect conductive hearing losses. On acoustic anechoic chamber evidence, 1 audiology society recommendations, 2 medical student texts, 3 and peer reviewed publications, placing the vibrating tines parallel as opposed to perpendicular to the auditory meatus is recommended when testing air conduction of sound with the Rinne test. 4 We report a real-world clinical experiment comparing patients' responses to the Rinne test when performed with the tuning fork positioned parallel vs perpendicular to the external auditory meatus.
Methods | Written informed consent was obtained from adult patients prospectively recruited with institutional ethical approval from Vancouver General Hospital. Patients were recruited at a tertiary care academic otology clinic between February 2016 and February 2017. Patients' eligibility was identified by a screening Rinne test with a 512 Hz tuning fork, in which the allocation of tuning fork tines' orientation (parallel vs perpendicular) was determined by a random number sequence. Patients with a negative (bone conduction louder than air) or equivocal (bone conduction equal to air) Rinne result (suggesting conductive hearing loss) in at least 1 ear were recruited. Enrolled patients underwent 4 further Rinne tests with a 512 Hz tuning fork presented to each ear: 2 with the tines parallel and 2 with the tines perpendicular to each ear canal. The test orientation sequence was block randomized, and the experimenter blinded to the screening results. A tuning fork identified conductive hearing loss was predefined as at least 1 negative or equivocal response in the test orientation (definition 1). In the exploratory analyses, 2 alternative definitions of conductive hearing loss were considered: any combination of negative or equivoc al responses in the test orientation (definition 2); and 2 negative responses in the test orientation (definition 3). Sensitivity and specificity of tuning fork identified conductive hearing loss were determined by comparison with the following reference standard: 20 decibels (dB) average air-bone gap at 500 Hz and 1000 Hz. Audiometric measurements were performed on the same day as the tuning fork testing.
Results | Of 57 eligible patients, 50 were recruited for a sample of 100 ears. The 
